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DETAILED ACTION 

Status of Claims 

1. Claims 1-15,31,32 are pending. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). The certified copy has not been filed in this National Stage 
Application. 

Information Disclosure Statement 

3. Applicants' Information Disclosure Statement filed 12/01/2004 has been 
received and entered into the application. Accordingly, as reflected by the attached 
completed copies of forms PTO-1449, the cited references have been considered. 

Abstract 

4. This application does not contain an abstract of the disclosure as required 
by 37 CFR 1 .72(b). An abstract on a separate sheet is required. 

Claim Rejections - 35 USC §112, second paragraph. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 1-15,31,32 rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. The rejection is applied for the following 
reasons. 

A. Claim 1 , part b): the phrase "obtaining representations of peptide backbone 
structures of peptide located within the binding site of said MHC molecule" (emphasis 
added) is not clear. For a given peptide, representation of its structure does not depend 
on the presence of other molecules, e.g., an MHC molecule. How the peptide 
representations different if they are limited to being "located within the binding site of 
MHC molecule". 

Please clarify via clearer claim language. 

B. Claim 1 , part c) : The phrase "modeling for each peptide. . . in relation to said 
MHC molecule". Modeling of what? 

C. Claim 1 , step d2): It is not clear what constitutes "conformational energy for the 
complete ensemble" - is it a sum, or average, or etc., of conformational energy of 
complex of the MHC molecule with each and every possible representation from step 
b)? 

Further, which ensemble is meant? There are two occurrences of "ensemble" in 
the preceding part of the claim: ensemble of backbone structures (step b)), and 
ensemble of MHC/peptide complexes? 
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Claim Rejections - 35 U.S.C. § 101 

The following is a quotation of the 35 U.S.C. § 101: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter or any new and useful improvement thereof, may obtain a patent 
therefore, subject to the conditions and requirements of this title. 

6. Claims 1-15,31 ,32 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

Claims 1-15,31 ,32 are drawn to a computational method for predicting peptide's 
affinity. The claims do not recite any physical transformation step, nor they recite a tie to 
another category of invention. 

To qualify as a statutory process, the claims should positively recite the other 
statutory class (the thing or product) to which it is tied, for example by identifying the 
apparatus that accomplishes the method steps, or positively recite the subject mater 
that is being transformed, for example by identifying the material that is being changed 
to a different state or thing. In the instant case, claims do not recite any physical 
transformation step. Further, there is no step in the claims that recites a tie to another 
category of invention. Therefore, the claims are drawn to non-statutory subject mater 
for failing to recite a step that ties the method to another category of invention. 

A claimed process is patent-eligible under § 101 if it is tied to a particular 
machine or apparatus, or it transforms a particular article into a different state or thing. 
Thus, the machine-or-transformation test is a two-branched inquiry: an applicant may 
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show that a process claim satisfies § 101 either by showing that his claim is tied to a 
particular machine, or by showing that his claim transforms an article. See In re Bilski 
(Fed. Cir., October 30, 2008). The use of a specific machine or transformation of an 
article must impose meaningful limits on the claim's scope to impart patent-eligibility. 
Further, the involvement of the machine or transformation in the claimed process must 
not merely be insignificant extra-solution activity. 

Applicants' process is neither tied to a particular machine or apparatus, nor it 
transforms a particular article into a different state or thing. Thus, the claims fail the 
machine-or-transformation test and is not drawn to patent-eligible subject matter. 

Note, that gathering data would not constitute a transformation of any article. A 
requirement simply that data inputs be gathered — without specifying how — is a 
meaningless limit on a claim to an algorithm because every algorithm inherently 
requires the gathering of data inputs. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-15,31,32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fothergill et al (WO 98/59244) in view of Background prior art 
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addressed in specification, as well as Rognan et al. (J.Med. Chem-42(22).4650- 
4658,1999) and Bohm et al. (Journal of Computer-Aided Molecular Design, Volume 8, 
Number 3, p. 243-256, 1994) and Miyazawa et al. (Proteins: Structure, Function, and 
Genetics, 1999, Volume 36, Issue 3, pages: 357-369), and Gohke et al. (Current 
Opinion in Structural Biology, Vol.11, Issue 2, 2001, p. 231-235). 

The instant claims are drawn to method for predicting the binding affinity of a 
peptide for a major histocompatibility (MHC) class I or class II molecule, comprising the 
following steps: 

a) receiving a representation of three-dimensional structure of an MHC class I or class II 
molecule, 

b) obtaining an ensemble of representations of peptide backbone structures 

c) modeling side chains for the backbone structures to obtain ensemble of 
MHC/peptide complexes, and 

d) evaluating the binding properties of said peptide for said MHC molecule, by d1 ) 
evaluating potential energy, and d2) the conformational entropy for the ensemble. 

Fothergill et al (WO 98/59244) is directed to method for the prediction of the 
binding affinity of a peptide to a MHC class II molecules comprising 

a) receiving a representation of three-dimensional structure of an MHC molecule - see 
claim 1, for example. 

b) obtaining an ensemble of representations of peptide backbone structures - see, e.g., 
paragraph bridging p. 8-9: 
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The conformation of the backbone of the peptide fragment is changed by modelling the conformation of the backbone 
on any one of 167 backbones which have been previously generated, based on human and murine crystaiiographic 
structures of MMC class H peptide complexes. The backbone conformation and the conformation of the peptide 
fragnu nt onie h i > t t <> In in , vr. xjj-ioc 

conformation has been determined. 

c) modeling side chains for the backbone structures to obtain ensemble of 
MHC/peptide complexes - see p. 5 and claim 1 and p. 5. 



d) evaluating the binding properties of said peptide for said MHC molecule, by using 
two conformation scoring functions. See p. 5, for example: 



The method ofohis invention thus involves assessing a binding score to; aii possible candidehe peptides by 
allele and can be used to precs. • ■ 

PreferaPiy. the corifcernabon score for each pocket pound peptide side-chaiii is ascertained by considering at least 

and an atom forming foe socket: this is value B, b)the number of hydrogen bends which can be formed between the 
pocket bound peptide residue and an atom forming the pocket: this is value C, c) the strength of electrostatic 
interactions between any polar atoms of the pocket bound peptide residue and any polar atoms forming the pocket; 
this is value D, and d) the number of favourable contacts between the pocket bound peptide residue and the MMC 
residues forming one of the pockets; this is value E. 



The reference does not address the scoring functions in terms used in the 
instant claims. However, it is conventional in the art of ligand/protein docking to use a 
plurality of scoring functions and their combinations to characterize binding affinity of a 
ligand. See, for example, vast amount of Background prior art methods addresses on 
pages 4-5,25-27 of the instant specification. A conformational scoring function usually 
evaluates potential energy of a complex wherein energy function may that include 
various components such as van der Waals interactions, H-bond formation, 
electrostatic interactions, etc. 
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Thus, Rognan et al. teach energy scoring function (FRESNO) to predict the 
binding free energy of peptides to class I major histocompatibility (MHC) proteins. The 
FRESNO function accounts both for the potential energy and entropy of a complex. 
See p. 4656, and discussion of the term ROT (right column), in particular. 

Similarly, Bohm et al teaches scoring function that estimates the free energy of 
binding for a given protein-ligand complex of known 3D structure. The function takes 
into account hydrogen bonds, ionic interactions, the lipophilic protein-ligand contact 
surface and the number of rotatable bonds in the ligand. See Abstract. The Bohm 
function accounts for both potential energy and entropy of the complex. See see 
equation on p. 2 and description of term deltaGo on p. 245, second paragraph, p. 250, 
first full paragraph. 

Similarly, Miyazawa et al. teach scoring function that estimates the free energy 
of binding for a given protein-ligand complex and evaluates stability of a specific 
conformation determined in relation to relative to the whole ensemble of protein 
conformations. See equation 7. Conformational state, E cort! is the conformational 
energy of state s of sequence i, and the sum is taken over all possible conformations. 
Therefore, the free energy of the whole ensemble can be regarded as a zero energy 
state, i.e., a reference state for an energy potential to represent protein stability (see 
explanation for equation 7), The estimate combines the free conformational energy and 
conformational entropy (cms a constant to represent the conformational entropy per 
residue for native-like structures - see explanation for equation 10). 
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Similarly, Gohlke et al reviews a variety of scoring functions used to evaluate 
protein-ligand binding. Majority of the energy functions combines energy and entropy 
terms - see discussion of "Regression-based scoring functions", and "First-principle- 
based approaches". The review concludes that the best strategy is combination of 
several scoring schemes into a consensus scoring approach. See Abstract and 
Conclusion. 

In KSR Int '/ v. Teleflex, the Supreme Court, in rejecting the rigid 
application of the teaching, suggestion, and motivation test by the Federal Circuit, 
indicated that 

The principles underlying [earlier] cases are instructive when the question 
is whether a patent claiming the combination of elements of prior art is 
obvious. When a work is available in one field of endeavor, design 
incentives and other market forces can prompt variations of it, either in the 
same field or a different one. If a person of ordinary skill can implement a 
predictable variation, § 103 likely bars its patentability. 

KSR Int'l v. Teleflex Inc., 127 S. Ct. 1727, 1740 (2007). 

Applying the KSR standard of obviousness to it is concluded that the combination 
of scoring functions as instantly claimed is viewed as a combination of known elements, 
or as the simple substitution of one known scoring method for another, and that such 
combination or substitution would yield the predictable result of scoring the ligand-MHC 
binding, and is thus a "mere application of a known technique to a piece of prior art 
ready for improvement." 

With respect to claims 10, 1 1, addressing evaluation of binding properties, when 
needed to evaluate stability of a protein/I igand complex a sum of the ensembles of 
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complexes is evaluated. See, for example Miyazawa et al. " the free energy of the 
whole ensemble can be regarded as a reference state for an energy potential to 
represent protein stability" (see explanation for equation 7). The estimate in Miyazawa 
et al combines the free conformational energy and conformational entropy (ds a 
constant to represent the conformational entropy per residue for native-like structures - 
see explanation for equation 10). 

With respect to claims 5-9, directed to modeling of side-chain conformations, 
there is a wide selection of known side-chain placement algorithms and evaluation of 
the resulting energy of a complex, such as DEE, CHARM, etc. See Background prior art 
methods addresses on pages 4-5,25-27 of the instant specification. 



8. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Michael Borin whose telephone number is (571) 
272-0713. The examiner can normally be reached on 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie Moran can be reached on (571) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael Borin, Ph.D./ 
Primary Examiner, Art Unit 1631 
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